
 
 
 

Maui Island Water Use and Development Plan 
 

Background, Existing Resources and Uses, and Future Demands 
Preliminary Information ς Subject to Change 

 
November 15, 2016 

 
 
 
 
 
 
 
 

This is a work in progress. It is intended to support the third round of public 
meetings and education of those interested in this process and water issues on 
Maui. We acknowledge that Hawaiian language diacritical marks are lacking or 

inconsistently used in this document, and will be applied in the final draft. 
Formatting, organizational and similar elements are not complete or may be 

inconsistent. There may be references to sections of the WUDP that remain under 
development, such as the aquifer sector reports, resource management and 

overall strategies and recommendations.  

 
 
 
 

Maui County Department of Water Supply 
2200 Main Street, Suite 102 

Wailuku, HI 96793 
(808)463-3110 

www.mauiwater.org 
 

http://www.mauiwater.org/


 

 

  



 

 

Table of Contents 
 
# Title Page 

 INTRODUCTION 1 

1.0 REGULATORY FRAMEWORK 2 

1.1 State Regulatory Framework 2 

1.2 County Regulatory Framework 13 

1.3 Other Policy Plan 16 

2.0 INTEGRATED PLANNING PROCESS 19 

3.0 MANAGEMENT FRAMEWORK 21 

3.1 Issues and Concerns 21 

3.2 Values and Principles 23 

3.3 Planning Objectives 24 

4.0 PLANNING SCENARIOS 29 

4.1 Population Growth Based Water Demand Scenario 29 

4.2 Land Use Full Build-Out Based Water Demand Scenario 29 

4.3 Planning for Uncertainty 29 

5.0 PHYSICAL SETTING 30 

5.1 Climate 30 

5.2 Geology 31 

5.3 Water Resources 32 

5.4 Water Availability 45 

5.5 Groundwater Quality 50 

5.6 Surface Water Availability 52 

6.0 SETTLEMENT PATTERNS AND CULTURAL RESOURCES 60 

6.1 Overview of Moku and Ahupua'a 60 

6.2 IƛǎǘƻǊƛŎŀƭ ά.ƛƎ !Ǝέ Water Use 65 

7.0 EXISTING LAND USE  70 

7.1 State Land Use Plan 70 

7.2 Maui Island Plan 71 

7.3 State Department of Hawaiian Homelands (DHHL) Land Use Plans 74 

8.0 EXISTING WATER USE  75 

8.1 Water Use by Type 75 

8.2 Water Use by Resource   95 

8.2.1 Ground Water 97 

8.2.2 Surface Water 102 

8.2.3 Reclaimed Wastewater 109 

8.2.4 Rainwater Catchment 110 

8.2.5 Stormwater Reuse 111 

8.2.6 Desalination 112 

9.0 FUTURE WATER NEEDS 112 

9.1 Land Use Based Full Build-Out Water Demand Projections 112 



 

 

# Title Page 

9.2 Population Growth Based Water Demand Projections (20-Year) 117 

9.3 Population Growth Based Demand ς Agricultural Demand Projections 132 

9.4 Population Growth Based Demand ς Drought Scenario 151 

9.5 Population Growth Based Demand ς Climate Change Scenario  152 

9.6 Population Growth Based Demand ςAgricultural Scenario 152 

APPENDICES 

1 Statewide Framework for Updating the Hawai'i Water Plan 155 

2 County Plan Policy and Programs Relevant to the WUDP and 
Consistency with the Planning Objectives 

158 

3 Hawaiian Homes Commission Water Policy Plan 178 

4 Inventory of Surface Water Resources 180 

5 The State Water Projects Plan Update, Hawai'i Water Plan, 
Department of Hawaiian Homelands, Advance Final Report, July 2016 

188 

6 Hawai'i Climate Change Adaptation Priority Guidelines Tools 191 

7 Public and Policy Board Meetings, 2004 - 2013 193 

8 Agricultural Use Scenarios for Kuleana Parcels by Watershed 197 

REFERENCES 

 Acronyms 201 

 References 202 

 
 



1 

 

INTRODUCTION 

The Water Use and Development Plan (WUDP) is part of the Hawai'i Water Plan which serves 
as a comprehensive, long-range planning guide for use by the Commission on Water Resource 
Management (CWRM) for the protection, conservation, and management of Hawai'iΨs water 
resources. The WUDP aids CWRM and the County in the conservation, development, and use of 
the water resources of the County.  The Maui County WUDP was adopted by Maui County 
ordinance and endorsed by the Mayor on October 19, 1990 and accepted by the CWRM on 
November 14, 1990 and is being incrementally updated for each island.  This document is the 
Maui Island WUDP, a component of the Maui County WUDP.  The plan is based on hydrologic 
units as required by the State Water Code and the planning period extends to 2035. There are 
six Aquifer Sector Areas with a total sustainable yield of 427 million gallons per day (mgd) of 
groundwater.  
 
Commission on Water Resource Management Aquifer Management Sectors and Systems   

Water Resources Protection Plan, 2008 
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1.0 REGULATORY FRAMEWORK 

1.1 State Regulatory Framework 
 
State Constitution 
 
¦ƴŘŜǊ !ǊǘƛŎƭŜ ·LΣ {ŜŎǘƛƻƴ тΣ ƻŦ ǘƘŜ {ǘŀǘŜ /ƻƴǎǘƛǘǳǘƛƻƴΣ ά¢ƘŜ {ǘŀǘŜ Ƙŀǎ ŀƴ ƻōƭƛƎŀǘƛƻƴ ǘƻ protect, 
control, and regulate the use of Hawai'i's water resources for the benefit of its ǇŜƻǇƭŜΦέ ¢Ƙƛǎ ƛǎ 
the essence the Public Trust Doctrine which considers both the public's right to use and enjoy 
trust resources, and the private property rights that may exist in the use and possession of trust 
resources.  However, the balancing of public and private interests begins with a presumption in 
favor of public use, access, and enjoyment.  
 
State Water Code 
 
In 1987, the State Legislature passed the State Water Code (Hawai'i Revised Statutes, Chapter 
174-C) to άǇǊƻǘŜŎǘΣ ŎƻƴǘǊƻƭΣ ŀƴŘ ǊŜƎǳƭŀǘŜ ǘƘŜ ǳǎŜ ƻŦ Hawai'iΩǎ ǿŀǘŜǊ ǊŜǎƻǳǊŎŜǎ ŦƻǊ ǘƘŜ ōŜƴŜŦƛǘ ƻŦ 
its People.έ It provided for a Commission on Water Resource Management (CWRM) to 
administer the Water Code and protect and enhance the water resources of the state of Hawai'i 
through wise and responsible management.   
 
HRS §174-C-2(c) specifies, άThe state water code shall be liberally interpreted to obtain 
maximum beneficial use of the waters of the State for purposes such as domestic uses, 
aquaculture uses, irrigation and other agricultural uses, power development, and commercial 
and industrial uses. However, adequate provision shall be made for the protection of traditional 
and customary Hawaiian rights, the protection and procreation of fish and wildlife, the 
maintenance of proper ecological balance and scenic beauty, and the preservation and 
enhancement of waters of the State for municipal uses, public recreation, public water supply, 
agriculture, and navigaǘƛƻƴΦ {ǳŎƘ ƻōƧŜŎǘƛǾŜǎ ŀǊŜ ŘŜŎƭŀǊŜŘ ǘƻ ōŜ ƛƴ ǘƘŜ ǇǳōƭƛŎ ƛƴǘŜǊŜǎǘΦέ The 
CWRM is charged with balancing public trust purposes and other beneficial uses.   
 
The Water Code required formulation of a Hawai'i Water Plan, which serves as a dynamic, long 
range planning guide for the Commission in its functions through an integrated program for the 
protection, conservation, and management of the waters of the State.  The Hawai'i Water Plan 
consists of the Water Resource Protection Plan, Water Quality Plan, State Water Projects Plan, 
Agricultural Water Use and Development Plan (AWUDP), and County Water Use and 
Development Plans (WUDP) prepared by each county and adopted by its county council and the 
CWRM.    
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Figure - Law and Policy Framework for Water Resource Management in Hawai'i 
 

 
Hawai'i Climate Change Adaptation Priority Guidelines, Figure 7, Law and Policy Framework for  
Water Resource Management in Hawai'i  

 
 
Public Trust Doctrine  
 
The Hawai'i Supreme Court has identified four trust purposes which are equally protected 
under the law, three in the Waiahole Water Case, and a fourth in its 2004 decision, In the 
Matter of the Contested Case Hearing on Water Use, Well Construction, and Pump Installation 
Permit Applications, filed by Waiola o Moloka'i, Inc. and Moloka'i Ranch, Limited.  
 

¶ Maintenance of waters in their natural state; 

¶ Domestic water use of the general public, particularly drinking water; 

¶ The exercise of Native Hawaiian and traditional and customary rights, including 
appurtenant rights; and 

¶ Reservations of water for Hawaiian Home Land allotments. 
 
The Court also identified the following principles for the water resources trust, which apply to 
both surface and ground water resources.  
 

¶ The State has both the authority and duty to preserve the rights of present and future 
generations in the waters of the State; 

¶ This authority empowers the State to revisit prior diversions and allocations, even those 
made with due consideration of their effect on the public trust; 

¶ The State also bears the affirmative duty to take the public trust into account in the 
planning and allocation of water resources and to protect public trust uses whenever 
feasible; 
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¶ Competing public and private water uses must be weighed on a case-by-case basis, and 
any balancing between public and private purposes begins with a presumption in favor 
of public use, access, and enjoyment; 

¶ There is a higher level of scrutiny for private commercial uses, with the burden 
ultimately lying with those seeking or approving such uses to justify them in light of the 
purposes protected by the trust; and 

¶ Reason and necessity dictate that the public trust may have to accommodate uses 
inconsistent with the mandate of protection, to the unavoidable impairment of public 
instream uses and values. Offstream use is not precluded but requires that all uses, 
offstream or instream, public or private, promote the best economic and social interests 
of the people of the State.  

 
The Precautionary Principle 
 
The precautionary principle (or precautionary approach) states that if an action or policy has a 
suspected risk of causing harm to the public or to the environment, in the absence of a 
consensus on scientific evidence that the action or policy is not harmful, the burden of proof 
that it is not harmful falls on those taking an action that may or may not be a risk to public or 
environmental health. The principle is used by policy makers to justify discretionary decisions in 
situations where there is the possibility of harm from making a certain decision (e.g. taking a 
particular course of action) when extensive scientific knowledge on the matter is lacking. The 
principle implies that there is a social responsibility to protect the public from exposure to 
harm, when scientific investigation has found a plausible risk. These protections can be relaxed 
only if further scientific findings emerge that provide sound evidence that no harm will result. 
The MIP requires that Native Hawaiian water rights be incorporated into water planning, but 
there is presently a lack of scientifically-based in-stream flow standards which relate to water 
rights and public trust purposes and planning for surface water resources. Thus, in this case the 
precautionary principle applies due to a lack of scientifically-based information upon which to 
base decisions.  
 
According to the State of Hawai'i Water Plan, Water Resources Protection Plan, when scientific 
evidence is preliminary and not conclusive regarding the management of the water resources 
ǘǊǳǎǘΣ ƛǘ ƛǎ ǇǊǳŘŜƴǘ ǘƻ ŀŘƻǇǘ άǇǊŜŎŀǳǘƛƻƴŀǊȅ ǇǊƛƴŎƛǇƭŜǎΦέ ¢ƘŜ Hawai'i Supreme /ƻǳǊǘΩǎ 
interpretation as explained in the Waiahole Water Case is as follows: 
 

¶ As with any general principle, its meaning must vary according to the situation and can 
only develop over time. At a minimum, the absence of firm scientific proof should not 
ǘƛŜ ǘƘŜ ²ŀǘŜǊ /ƻƳƳƛǎǎƛƻƴΩǎ hands in adopting reasonable measures designed to further 
the public interest. 
 

¶ ¢ƘŜ ǇǊŜŎŀǳǘƛƻƴŀǊȅ ǇǊƛƴŎƛǇƭŜ ǎƛƳǇƭȅ ǊŜǎǘŀǘŜǎ ǘƘŜ ŎƻƳƳƛǎǎƛƻƴΩǎ ŘǳǘƛŜǎ ǳƴŘŜǊ ǘƘŜ {ǘŀǘŜ 
Constitution and the State Code. The lack of full scientific certainty does not extinguish 
tƘŜ ǇǊŜǎǳƳǇǘƛƻƴ ƛƴ ŦŀǾƻǊ ƻŦ ǇǳōƭƛŎ ǘǊǳǎǘ ǇǳǊǇƻǎŜǎ ƻǊ ǾƛǘƛŀǘŜǎ ǘƘŜ ²ŀǘŜǊ /ƻƳƳƛǎǎƛƻƴΩǎ 
affirmative duty to protect such purposes wherever feasible. Nor does its present 

https://en.wikipedia.org/wiki/General_public
https://en.wikipedia.org/wiki/Natural_environment
https://en.wikipedia.org/wiki/Scientific_consensus
https://en.wikipedia.org/wiki/Scientific_consensus
https://en.wikipedia.org/wiki/Legal_burden_of_proof
https://en.wikipedia.org/wiki/Social_responsibility
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ƛƴŀōƛƭƛǘȅ ǘƻ ŦǳƭŦƛƭƭ ǘƘŜ ƛƴǎǘǊŜŀƳ ǳǎŜ ǇǊƻǘŜŎǘƛƻƴ ŦǊŀƳŜǿƻǊƪ ǊŜƴŘŜǊ ǘƘŜ ǎǘŀǘǳǘŜΩǎ ŘƛǊŜŎǘƛǾŜǎ 
any less mandatory. In requiring the Water Commission to establish instream flow 
standards at an early planning stage, the State Water Code contemplates the 
designation of the standards based not only on scientifically proven facts, but also on 
future predictions, generalized assumptions, and policy judgments. Neither the State 
Constitution nor the State Water Code constrains the Water Commission to wait for full 
scientific certainty in fulfilling its duty toward the public interest in minimum instream 
flows. 

 
¢ƘŜ /ƻǳǊǘΩǎ ƭƛƴƪƛƴƎ ƻŦ ǘƘŜ tǳōƭƛŎ ¢Ǌǳǎǘ 5ƻŎǘǊƛƴŜ ǘƻ ǘƘŜ ǇǊŜŎŀǳǘƛƻƴŀǊȅ ǇǊƛƴŎƛǇƭŜ ƻŦŦŜǊǎ ǎƛƎƴƛŦƛŎŀƴǘ 
guidance to water resource management. The tenets of the precautionary principle state that: 
 

¶ There is a duty to take anticipatory action to prevent harm to public resources; 

¶ There is an obligation to examine the full range of alternatives before starting a new 
activity and in using new technologies, processes, and chemicals; and 

¶ Decisions should be open, informed, and democratic and include affected parties. 
 

Lƴ ǘƘƛǎ ǊŜƎŀǊŘΣ άǇǊŜŎŀǳǘƛƻƴŀǊȅ ŀŎǘƛƻƴǎέ Ƴŀȅ ƛƴŎƭǳŘŜΥ 
 

¶ Anticipatory and preventive actions; 

¶ Actions that increase rather than decrease options; 

¶ Actions that can be monitored and reversed; 

¶ Actions that increase resilience, health, and the integrity of the whole system; and 

¶ Actions that enhance diversity. 
 

The Public Trust Doctrine establishes a general duty to take precautionary actions and thus 
shifts the burden of proof to non-trust purposes and requires preventive action in the face of 
uncertainty.1 Note that, while these principles are directed at surface water resources, they 
apply equally to ground water resources. 
 
Water Rights and Uses 
 
The State Water Code2 and the common law govern water rights and uses in Hawai'i. According 
to the State of Hawai'i Water Plan, Water Resources Protection Plan3 the State Water Code 
preserved appurtenant rights but not correlative and riparian rights in designated water 
management areas. Thus, when a ground water management area is designated, existing 
correlative uses within that area can be issued water use permits under the existing use 
provisions of the State Water Code, but unexercised correlative rights are extinguished. 
Similarly, when a surface water management area is designated, existing riparian uses within 
that area are eligible for water use permits as existing uses, but unexercised riparian rights are 

                                                 
1 State Water Resources Protection Plan, p 2-5. 
2 HRS 174C, §§ 174C-1 to 174C-101. 
3 State Water Resources Protection Plan, p 2-6. 
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extinguished. Furthermore, the Hawai'i Supreme Court has ruled that when there is an 
undisputed, direct interrelationship between the surface and ground waters, designation of a 
ground water management area subjects both ground and surface water diversions from the 
designated area to the statutory permit requirement.4 Presumably, permits would also be 
required for ground and surface water diversions when the interrelationship occurs in a surface 
water management area. 
 
While water use permits are required only in designated water management areas and the 
common law on water rights and uses continue to apply in non-designated areas, other 
provisions of the State Water Code apply throughout the state. Thus, for example, well 
construction and pump installation permits are required for any new or modified ground water 
use, and stream diversion and stream alteration permits are required for any new or modified 
surface water diversions. If the proposed stream diversion will affect the existing instream flow 
standard, a successful petition to amend the interim instream flow standard is also required. 
 
Riparian Rights 
 
Riparian rights are rights of land adjoining natural watercourses and are the surface water 
equivalent of correlative rights to ground waters; i.e., the use has to be on the riparian lands, 
the use has to be reasonable, and the exercise of those rights cannot actually harm the 
reasonable use of those waters by other riparian landowners. The Court had originally stated 
that the right was to the natural flow of the stream without substantial diminution and in the 
shape and size given it by nature5, but later concluded that the right should evolve in 
accordance with changing needs and circumstances. Thus, in order to maintain an action 
against a diversion which diminishes the quantity or flow of a natural watercourse, riparian 
owners must demonstrate actual harm to their own reasonable use of those waters.6 
 
Correlative Rights 
 
Under the common law, owners of land overlying a ground water source have the right to use 
that water on the overlying land, as long as the use is reasonable and does not injure the rights 
of other overlying landholders.7 When the amount of water is insufficient for all, each is limited 
to a reasonable share of the ground water. Overlying landowners who have not exercised their 
correlative rights cannot prevent other landowners from using the water on the theory that 
they are using more than their reasonable share. They must suffer actual, not potential, harm. 
Only when landowners try to exercise their correlative rights and the remaining water is 
insufficient to meet their needs, can they take action to require existing users to reduce their 
uses. 
 

                                                 
4 In re Water Use Permit Applications, 94 Haw. 97, at 173; 9 P3d 409, at 485 (2000). 
5 McBryde v Robinson, 54 Haw. 174, at 198; 504 P.2d 1330, at 1344 (1973); ŀŦŦΩŘ ƻƴ ǊŜƘŜŀǊƛƴƎ, 55 Haw. 260; 517 
P.2d 26 (1973); appeal dismissed for want of jurisdiction and cert. denied, 417 U.S. 962 (1974). 
6 Reppun v Board of Water Supply, 65 Haw. 531, at 553; 656 P.2d 57, at 72 (1982). 
7 City Mill Co. v Hon. S. & W. Com., 30 Haw. 912 (1929). 
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Appurtenant Rights 
 
Appurtenant water rights are rights to the use of water utilized by parcels of land at the time of 
their original conversion into fee simple lands i.e., when land allotted by the 1848 Mahele was 
confirmed to the awardee by the Land Commission and/or when the Royal Patent was issued 
based on such award, the conveyance of the parcel of land carried with it the appurtenant right 
to water8. The amount of water under an appurtenant right is the amount that was being used 
at the time of the Land Commission award and is established by cultivation methods that 
approximate the methods utilized at the time of the Mahele, for example, growing wetland 
taro9. Once established, future uses are not limited to the cultivation of traditional products 
approximating those utilized at the time of the Mahele10, as long as those uses are reasonable, 
and if in a water management area, meets the State ²ŀǘŜǊ /ƻŘŜΩǎ ǘŜǎǘ ƻŦ ǊŜŀǎƻƴŀōƭŜ ŀƴŘ 
ōŜƴŜŦƛŎƛŀƭ ǳǎŜ όάǘƘŜ ǳǎŜ ƻŦ ǿŀǘŜǊ ƛƴ ǎǳŎƘ ŀ quantity as is necessary for economic and efficient 
utilization, for a purpose, and in a manner which is both reasonable and consistent with the 
State and county land ǳǎŜ Ǉƭŀƴǎ ŀƴŘ ǘƘŜ ǇǳōƭƛŎ ƛƴǘŜǊŜǎǘέύΦ !ǎ ƳŜƴǘƛƻƴŜŘ ŜŀǊƭƛŜǊΣ ŀǇǇǳǊǘŜƴŀƴǘ 
rights are preserved under the State Water Code, so even in designated water management 
areas, an unexercised appurtenant right is not extinguished and must be issued a water use 
permit when applied for, as long as the water use permit requirements are met. 
 
The law with regards to appurtenant rights is not clear. The Supreme Court in Reppun11 held 
that where a landowner attempted to reserve an appurtenant right while selling the underlying 
land, the reservation is not valid and the attempt to reserve extinguishes the appurtenant right. 
In doing so, the Court reasoned that there is nothing to prevent a transferor from effectively 
providing that the benefit of the appurtenant right not be passed to the transferee.12 This 
difference is due to ǘƘŜ /ƻǳǊǘΩǎ ƛƴǘŜǊǇǊŜǘŀǘƛƻƴ ǘƘŀǘ ǊƛǇŀǊian rights had been created by the 1850 
statute, so any attempt by the grantor to reserve riparian water rights in the deed when 
riparian lands are sold is invalid. Presumably, the inconsistency could be cured by legislation 
providing a statutory basis for appurtenant rights. In fact, the Court in the Waiahole Water Case 
ŎƛǘŜŘ ǘƻ ǘƘŜ {ǘŀǘŜ ²ŀǘŜǊ /ƻŘŜΩǎ ǊŜŎƻƎƴƛǘƛƻƴ ƻŦ appurtenant rights and legislative comment to 
ǘƘŜ ŜŦŦŜŎǘ ǘƘŀǘ άώŀϐǇǇǳǊǘŜƴŀƴǘ ǊƛƎƘǘǎ Ƴŀȅ ƴƻǘ ōŜ ƭƻǎǘΦέ13 However, the Court did not explicitly 
discuss its prior Reppun decision, so it is unclear whether its Waiahole decision overruled 
Reppun.   
  
Appropriated Uses 
 
Appropriated uses are uses of surface or ground waters on non-riparian or nonoverlying lands. 
Lƴ ǘƘŜ ŎŀǎŜ ƻŦ ƎǊƻǳƴŘ ǿŀǘŜǊΣ άώtϐŀǊǘƛŜǎ transporting water to distant lands are deemed mere 
ΨŀǇǇǊƻǇǊƛŀǘƻǊǎΣΩ ǎǳōƻǊŘƛƴŀǘŜ ƛƴ ǊƛƎƘǘ ǘƻ ƻǾŜǊƭȅƛƴƎ ƭŀƴŘƻǿƴŜǊǎ Χώ¢ϐƘŜ ŎƻǊǊŜƭŀǘƛǾŜ ǊƛƎƘǘǎ ǊǳƭŜ 

                                                 
8 54 Haw. 174, at 188; 504 .2d 1330, at 1339. 
9 65 Haw. 531, at 554; 656 P.2d 57, at 72. 
10 Peck v Bailey, 8 Haw. 658, at 665 (1867). 
11 65 Haw. 531, at 552; 656 P.2d 57, at 71 (1982). 
12 Ibid. 
13 Ibid. 



8 

 

grants overlying landowners a right only to such water as necessary for reasonable use. Until 
overlying landowners develop an actual need to use ground water, non-overlying parties may 
ǳǎŜ ŀƴȅ ŀǾŀƛƭŀōƭŜ ΨǎǳǊǇƭǳǎΩ όŎƛǘŀǘƛƻƴǎ ƻƳƛǘǘŜŘύΦέ14 CƻǊ ǎǳǊŦŀŎŜ ǿŀǘŜǊǎΣ άǘƘŜ ŜŦŦŜŎǘ ƻŦ ǇŜǊƳƛǘǘƛƴƎ 
riparian owners to enjoin diversions beneficial to others in the absence of a demonstration of 
actual ƘŀǊƳ Ƴŀȅ ƻŎŎŀǎƛƻƴŀƭƭȅ ƭŜŀŘ ǘƻ ǿŀǎǘŜŦǳƭ ƻǊ ŜǾŜƴ ŀōǎǳǊŘ ǊŜǎǳƭǘǎΧ The continuing use of 
the waters of the stream by the wrongful diversion should be contingent upon a demonstration 
that such use will not harm the established rights of others.έ15 Thus, appropriated uses are not 
based on water rights but are allowed as long as they are reasonable and do not actually 
impinge on correlative and riparian rights. Note that appurtenant uses would be a type of 
appropriated uses if they were not based on appurtenant rights, and that in fact, the history of 
appurtenant uses in the Kingdom of Hawai'i has led to their establishment as water rights 
superior to riparian rights. Also note that when a water management area is designated, 
appropriated uses become superior to unexercised water rights, because appropriated uses 
become existing uses and are eligible for water use permits, while unexercised correlative and 
riparian rights are extinguished. 
 
Obsolete Rights: Prescriptive and Konohiki Rights 
 
Until 1973, surface waters were treated as private property and could be owned. Prescriptive 
ǿŀǘŜǊ ǊƛƎƘǘǎ ǿŜǊŜ ǘƘŜ ǿŀǘŜǊ ŜǉǳƛǾŀƭŜƴǘ ƻŦ άŀŘǾŜǊǎŜ ǇƻǎǎŜǎǎƛƻƴέ ƛƴ ƭŀƴŘ ownership, where open 
ŀƴŘ ƘƻǎǘƛƭŜ ƻŎŎǳǇŀǘƛƻƴ ƻŦ ŀƴƻǘƘŜǊΩǎ ǇǊƛǾŀǘŜ ǇǊƻǇŜǊǘȅ ŦƻǊ ŀ specified number of years entitled 
the occupier to take legal ownership, because it raised the legal presumption of a grant. 
Prescriptive rights to water were exercisable only against the ownership of other private parties 
and not against the government. Thus, under prescriptive rights, appropriated uses could ripen 
into a prescriptive right superior to riparian rights. (Some early Court cases viewed appurtenant 
rights as a type of prescriptive right.) In 1973, the Court voided private ownership of water 
resources and prescriptive rights because of public ownership of all surface waters16. As for 
ground water, two early cases (188417 and 189618) reflected the then prevailing law on surface 
waters that water could be private property, but those cases also concluded that prescriptive 
rights cannot be exercised against subterranean waters that have no known or defined course, 
i.e., you could not adversely possess what you could not see. In 1929, the Court adopted the 
correlative rights rule19, in which the overlying landowners could not use the water as they 
pleased, because it was a shared resource. 
 
¦ƴǘƛƭ мфтоΣ άƪƻƴƻƘƛƪƛ ƭŀƴŘǎΣέ ƻǊ ƭŀƴŘǎ ǿƘƻǎŜ ǘƛǘƭŜ ƘŀŘ ǇŀǎǎŜŘ ŦǊƻƳ ǇŜǊǎƻƴǎ documented as 
ƪƻƴƻƘƛƪƛΣ ƻǿƴŜŘ ǘƘŜ άƴƻǊƳŀƭ Řŀƛƭȅ ǎǳǊǇƭǳǎ ǿŀǘŜǊέ ƛƴ ŜȄŎŜǎǎ ƻŦ waters reserved by appurtenant 
and prescriptive rights. (Despite a number of earlier cases, in 1930 the Court had concluded 

                                                 
14 94 Haw. 97, at 178; 9 P3d 409, at 490 (2000). 
15 65 Haw. 531, at 553-554; 656 P.2d 57, at 72 (1982). 
16 54 Haw. 174; 504 P.2d 1330 (1973); 
17 Davis v Afong, 5 Haw. 216 (1884). 
18 Wong Leong v Irwin, 10 Haw. 265 (1896). 
19 City Mill Co. v Hon. S. & W. Com., 30 Haw. 912 (1929). 
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that riparian rights had never been the law in Hawai'i.20 The 1973 Court, instead of overturning 
that decision, found a statutory basis for riparian rights in the 1850 statute.) In 1973, in addition 
to voiding ŀƴȅ ǇǊƛǾŀǘŜ ǇǊƻǇŜǊǘȅ ƛƴǘŜǊŜǎǘ ƛƴ ǿŀǘŜǊΣ ǘƘŜ /ƻǳǊǘ ǊǳƭŜŘ ǘƘŀǘ ǘƘŜǊŜ Ŏŀƴ ōŜ ƴƻ άƴƻǊƳŀƭ 
Řŀƛƭȅ ǎǳǊǇƭǳǎ ǿŀǘŜǊΣέ ōŜŎŀǳǎŜ ǘƘŜ ǊŜŎƻƎƴƛǘƛƻƴ ƻŦ ǊƛǇŀǊƛŀƴ ǊƛƎƘǘǎ ŜƴǘƛǘƭŜŘ ƻǿƴŜǊǎ ƻŦ riparian lands 
to have the flow of the watercourse in the shape and state given it by nature. 21 
 
Native Hawaiian Water Rights 
 
The following provisions on native Hawaiian water rights are outlined in the State Water Code, 
HRS §174C-101: 

 
(a)  Provisions of this chapter shall not be construed to amend or modify rights or 
entitlements to water as provided for by the Hawaiian Homes Commission Act, 1920, as 
amended, and by chapters 167 and 168, relating to the Moloka'i irrigation system. 
Decisions of the commission on water resource management relating to the planning for 
regulation, management, and conservation of water resources in the State shall, to the 
extent applicable and consistent with other legal requirements and authority, 
incorporate and protect adequate reserves of water for current and foreseeable 
development and use of Hawaiian home lands foreseeable development and use of 
Hawaiian home lands as set forth in section 221 of the Hawaiian Homes Commission Act. 
 
(b) No provision of this chapter shall diminish or extinguish trust revenues derived from 
existing water licenses unless compensation is made. 
 
(c) Traditional and customary rights of ahupua'a tenants who are descendants of native 
Hawaiians who inhabited the Hawaiian Islands prior to 1778 shall not be abridged or 
denied by this chapter. Such traditional and customary rights shall include, but not be 
ƭƛƳƛǘŜŘ ǘƻΣ ǘƘŜ ŎǳƭǘƛǾŀǘƛƻƴ ƻǊ ǇǊƻǇŀƎŀǘƛƻƴ ƻŦ ǘŀǊƻ ƻƴ ƻƴŜΩǎ ƻǿƴ ƪǳƭŜŀƴŀ ŀƴŘ ǘƘŜ 
gathering of hihiwai, opae, o`opu, limu, thatch, ti leaf, aho cord, and medicinal plants for 
subsistence, cultural, and religious purposes. 
 
(d) The appurtenant water rights of kuleana and taro lands, along with those traditional 
and customary rights assured in this section, shall not be diminished or extinguished by a 
failure to apply for or to receive a permit under this chapter. 

 
Native Hawaiian Cultural Rights 
 
The Hawai'i State Constitution was amended in 1978 to specifically recognize traditional and 
customary Hawaiian practices: 
 

                                                 
20 Territory v Gay, 31 Haw. 376 (1930); ŀŦŦΩŘ 52 F.2d 356 (9th Cir. 1931); cert. denied 284 U.S. 677 (1931). 
21 54 Haw. 174, at 198; 504 P.2d 1330, at 1344 (1973). 
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Article XII Section 7. The State reaffirms and shall protect all rights, customarily and 
traditionally exercised for subsistence, cultural and religious purposes and possessed by 
ahupua'a tenants who are descendants of native Hawaiians who inhabited the 
Hawaiian Islands prior to 1778, subject to the right of the State to regulate such rights.  

 
Traditional and Customary Rights Clarified by the Hawai'i Supreme Court 
 
The Hawai'i Supreme Court has recognized that H.R.S. section 7-1 specifically protects the right 
to gather, although that right is limited to the items listed in the statute. Broader protection for 
the exercise of traditional and customary practices is clarified in H.R.S. section 1-1, extending 
those rights to the gathering of materials that are otherwise essential to a tenants way of life, 
including medicinal plants and upland subsistence farming practiced other the ahupua`a where 
Native Hawaiians regularly resided. Article XII, section 7 of the Hawai`i Constitution has been 
interpreted by Hawai'i courts as protecting gathering rights exercised beyond the boundaries of 
ǘƘŜ ŀƘǳǇǳŀϥŀ ƻŦ ǊŜǎƛŘŜƴŎŜΣ ŀƴŘ ƘŀǾŜ ƘŜƭŘ ǘƘŀǘ άƭŜƎƛǘƛƳŀǘŜ ǘǊŀŘƛǘƛƻƴŀƭ ŀƴŘ ŎǳǎǘƻƳŀǊȅ ǇǊŀŎǘices 
Ƴǳǎǘ ōŜ ǇǊƻǘŜŎǘŜŘ ǘƻ ǘƘŜ ŜȄǘŜƴǘ ŦŜŀǎƛōƭŜΦέ ¢ƘŜ ǎǘŀǘŜ ŘƻŜǎ ƴƻǘ ƘŀǾŜ ǘƘŜ άǳƴŦŜǘǘŜǊŜŘ ŘƛǎŎǊŜǘƛƻƴ 
ǘƻ ǊŜƎǳƭŀǘŜ ǘƘŜ ǊƛƎƘǘǎ ƻŦ ŀƘǳǇǳŀϥŀ ǘŜƴŀƴǘǎ ƻǳǘ ƻŦ ŜȄƛǎǘŜƴŎŜΦέ ¢ƘŜ ǎǘŀǘŜ ŎŀƴΣ ƘƻǿŜǾŜǊΣ ǇŜǊƳƛǘ 
ǇǊƛǾŀǘŜ ǇǊƻǇŜǊǘȅ ƻǿƴŜǊǎ ǘƻ ŜȄŎƭǳŘŜ ǇŜǊǎƻƴǎ άǇǳǊǎǳƛƴƎ ƴƻƴ-traditional practices or exercising 
ƻǘƘŜǊǿƛǎŜ ǾŀƭƛŘ ŎǳǎǘƻƳŀǊȅ ǊƛƎƘǘǎ ƛƴ ŀƴ ǳƴǊŜŀǎƻƴŀōƭŜ ƳŀƴƴŜǊέ ƻǊ ƻƴ ǇǊƛǾŀǘŜ ǇǊƻǇŜǊǘȅ ǘƘŀǘ ƛǎ 
άŦǳƭƭȅ ŘŜǾŜƭƻǇŜŘΦέ 
 
Rights of Ahupua`a Residents 
 
Gathering rights are protected by three sources in IŀǿŀƛΨƛ ƭŀǿ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ Iŀǿŀƛϥi 
Supreme Court: H.R.S. sections 7-1 and 1-мΣ ŀƴŘ ŀǊǘƛŎƭŜ ·LLΣ ǎŜŎǘƛƻƴ т ƻŦ ǘƘŜ IŀǿŀƛΨƛ /ƻƴǎǘƛǘǳǘƛƻƴΦ 
The court held that residents of an ahupua'a mayτfor the purpose of practicing Native 
Hawaiian customs and traditionsτenter undeveloped lands within the aƘǳǇǳŀΨŀ ǘƻ ƎŀǘƘŜǊ ǘƘŜ 
items listed in H.R.S. section 7-мΥ άŦƛǊŜǿƻƻŘΣ ƘƻǳǎŜ-ǘƛƳōŜǊΣ ŀƘƻ ŎƻǊŘΣ ǘƘŀǘŎƘΣ ƻǊ ƪƛ ƭŜŀŦΦέ ¢ƘŜ 
ŎƻǳǊǘ ŀƭǎƻ ǊǳƭŜŘ ǘƘŀǘ ǇǳǊǎǳŀƴǘ ǘƻ ŀǊǘƛŎƭŜ ·LLΣ ǎŜŎǘƛƻƴ тΣ ŎƻǳǊǘǎ ŀǊŜ ƻōƭƛƎŀǘŜŘ άǘƻ ǇǊŜǎŜǊǾŜ ŀƴŘ 
ŜƴŦƻǊŎŜ ǎǳŎƘ ǘǊŀŘƛǘƛƻƴŀƭ ǊƛƎƘǘǎΦέ Lǘ ŦǳǊǘƘer determined that H.R.S. section 1-1 ensures the 
continuation of Native Hawaiian customs and traditions not specifically enumerated in H.R.S. 
section 7-мΣ ǿƘƛŎƘ Ƴŀȅ ƘŀǾŜ ōŜŜƴ ǇǊŀŎǘƛŎŜŘ ƛƴ ŎŜǊǘŀƛƴ ŀƘǳǇǳŀΨŀ άǎƻ ƭƻƴƎ ŀǎ ƴƻ ŀŎǘǳŀƭ ƘŀǊƳ ƛǎ 
ŘƻƴŜ ǘƘŜǊŜōȅΦέ 22 The court eventually ruled against Kalipi, but the case is important because it 
was the first in which the Hawai'i Supreme Court recognized the modern legal bases of 
traditional and customary rights: H.R.S. sections 7-1 and 1-1, and article XII, section 7 of the 
Hawai'i Constitution.23 
 
In summary, the court ruled that: (1) mere ownership of property within an ahupua'a is not 
sufficient to justify the exercise of traditional and customary rights in that ahupua'a; (2) H.R.S. 
section 7-1 permits only hoa'aina (naǘƛǾŜ ǘŜƴŀƴǘǎύ ǘƻ ƎŀǘƘŜǊ ƛƴ ǘƘŜ ŀƘǳǇǳŀΨŀ ǿƘŜǊŜ ǘƘŜȅ ƭƛǾŜΤ  

                                                 
22 Kalipi, 66 Haw. at 10, 656 P.2d at 751. 
23 Forman, David M., Susan K. Serrano. Ho'ohana Aku, a Ho'ola Aku: A legal primer for Traditional and  Customary 
Rights in Hawai'i, 2012 
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(3) H.R.S. section 7-1 permits only hoa'aina to gather the items enumerated in that statute; (4) 
H.R.S. section 7-1 permits only hoa'aina to enter undeveloped (rather than fully developed) 
lands for the purpose of exercising traditional and customary rights; (5) the interests of the 
property owner and hoa'aina must be balanced; and (6) H.R.S. section 1-1 protects other 
traditional and customary practices that have continued without harm to property owners.24 
 
Rights of Residents Outside Ahupua`a Boundaries 
 
The Hawai'i Supreme Court held that under article XII, section 7, traditional and customary 
rights could be exercised for subsistence, cultural, and religious purposes on undeveloped lands 
beyond the ahupua'ŀ ƻŦ ǊŜǎƛŘŜƴŎŜΣ ǇǊƻǾƛŘŜŘ ǘƘŀǘ άǎǳŎƘ ǊƛƎƘǘǎ ƘŀǾŜ ōŜŜƴ ŎǳǎǘƻƳŀǊƛƭȅ ŀƴŘ 
ǘǊŀŘƛǘƛƻƴŀƭƭȅ ŜȄŜǊŎƛǎŜŘ ƛƴ ǘƘƛǎ ƳŀƴƴŜǊΦέ 25 
 
In summary, the court held: (1) hoa'ŀƛƴŀ Ŏŀƴ ƎŀǘƘŜǊ ōŜȅƻƴŘ ǘƘŜ ŀƘǳǇǳŀΨŀ ƛƴ ǿƘƛŎƘ ǘƘŜȅ ƭƛǾŜΣ 
where such rights have been customarily and traditionally exercised in this manner; (2) hoa'aina 
can gather what is needed for traditional and customary Hawaiian subsistence, cultural and 
religious purposes; (3) hoa'aina may enter undeveloped lands to reasonably exercise their 
traditional and customary practices; and (4) the interests of the property owner and hoa'aina 
must be balanced. 
 
Rights Exercised on Less Than Fully Developed Land 
 
The Hawai'i Supreme Court in Public Access Shoreline Hawaii v Hawai'i County Planning 
Commission (1995) ("PASH") provided a doctrine to resolve disputes in which native Hawaiians 
seek to practice traditional rituals and gather materials related to their cultural practices in a 
reasonable manner on land that is privately owned. This modern property law, which draws 
from both western law and native Hawaiian custom and tradition, provides guidance on the 
rights and expectations of private parties, as well as on agencies.26 
 
In summary, PASH/Kohanaiki meant that: (1) hoa'aina can gather anywhere that such rights 
have been customarily and traditionally exercised in that manner; (2) hoa'aina can gather what 
is needed for traditional and customary subsistence, cultural and religious purposes; (3) 
hoa'aina can gather on land that is less than fully developed; (4) the government cannot 
regulate traditional and customary rights out of existence; (5) the balance weighs in favor of the 
property owner against hoa'aina who exercise otherwise valid customary rights in an 
unreasonable manner. 
 
 
 
 

                                                 
24 Forman, Ho`ohana Aku, a Ho'ola Aku: A legal primer for Traditional and Customary Rights in Hawai`i, 12. 
25 Pele I, 73 Haw. at 620, 837 P.2d at 1272. 
26 79 Hawaì i 425, 903 P.2d 1246. [1995] 
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Duty of State Agencies to Protect Native Hawaiian Traditional and Customary Rights 
 
The Hawai'i Supreme Court in Ka Paakai h Yŀ Ψ!ƛƴŀ ǾΦ [ŀƴŘ ¦ǎŜ /ƻƳƳƛǎǎƛƻƴ (2000) provided an 
ŀƴŀƭȅǘƛŎŀƭ ŦǊŀƳŜǿƻǊƪ άǘƻ ŜŦŦŜŎǘǳŀǘŜ ǘƘŜ {ǘŀǘŜΩǎ ƻōƭƛƎŀǘƛƻƴ ǘƻ ǇǊƻǘŜŎǘ ƴŀǘƛǾŜ Iŀǿŀƛƛŀƴ ŎǳǎǘƻƳŀǊȅ 
and traditional practices while reasonably accommodating competing private [property] 
ƛƴǘŜǊŜǎǘǎΦέ27  The Court enumerated three tests for agencies to protect traditional and 
customary Hawaiian practices to the extent feasible. Under this framework, state and county 
agencies must independently assess the following when reviewing land use applications: 
 

 (A) The identity and scope of valued cultural and historical or natural resources in the 
petition area including the extent to which traditional and customary Native Hawaiian 
rights are exercised in the petition area; 
(B) The extent to which those resources including traditional and customary Native rights 
will be affected or impaired by the proposed action; and 
(C) The feasible action, if any, to be taken by the state to reasonably protect Native 
Hawaiian rights if they are found to exist. 
 

Statewide Framework for Updating the Hawai'i Water Plan  
 
The Statewide Framework, 2000, provides guidance in updating WUDPs to insure a consistent 
and coordinated plan for the protection, conservation and management of our water 
resources, effective implementation by the counties, and use by the CWRM for resource 
management purposes.  The Statewide Framework includes the following recommended plan 
elements for the County WUDP update process: 

 
Å County-Specific WUDP Project Description     
Å Coordination with CWRM on Water Resource Management  
Å Stakeholder and Public Involvement   
Å Development of Policy Objectives and Evaluation Criteria  
Å Description of Water System Profiles  
Å Identification of Resource and Facility Options 
Å Development and Evaluation of Strategy Options 
Å Implementation Plan  

A revised Project Description was accepted by the CWRM in 2012 and updates to the CWRM 
and consultation with Commission staff have been ongoing throughout the process. The WUDP 
has been prepared with credible public and stakeholder involvement as outlined in this Plan 
and Appendix 7.  Policy objectives and evaluation criteria were developed through the lengthy 
public process and used to evaluate resource and facility options in order to develop a coherent 
and viable implementation plan.  More information on the State Framework is provided in 
Appendix 1.  

 

                                                 
27 94 Hawai'i 31, 7 P3d 1087 (2000) 
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Consistency with Laws and Policies 
 
The WUDP provides overall policies, strategies and implementation plans to guide the actions 
of Maui County and provide advice to CWRM regarding the planning, management, 
conservation, use, development, and allocation of limited surface water and ground water 
resources to 2035.  The WUDP is intended to be part of a comprehensive and integrated 
framework to achieve these objectives including consistency with the following state, federal, 
and county laws and policy documents: 
 
Å Federal Safe Drinking Water Act 
Å State Constitution and State Water Code 
Å Hawai'i Water Plan and Statewide Framework for Updating the Hawai'i Water Plan 
Å Hawai'i Supreme Court Decisions on the Waihole Ditch, the Waiola O Moloka'i, the Ka 

Pa'akai O Ka'aina, and Na Wai 'Eha and East Maui Streams contested cases  
Å State land use classifications and policies 
Å Maui County Code  
Å Maui County General Plan, Maui Island Plan, Community Plans, and Zoning Designations 
Å DHHL Regional and Community Plans, Land Use Designations and Water Reservations 
Å Other state plans or guidelines such as the Hawai'i Drought Plan, Hawai'i Water 

Conservation Plan and Climate Adaption Guidelines   
 

1.2 County Regulatory Framework 
 
Maui Island WUDP 
 
The purpose of the WUDP is άto meet the mandate of the State Water Code relative to 
statewide water resources planning and aid the commission and the County in the 
ŎƻƴǎŜǊǾŀǘƛƻƴΣ ŘŜǾŜƭƻǇƳŜƴǘΣ ŀƴŘ ǳǎŜ ƻŦ ǘƘŜ ǿŀǘŜǊ ǊŜǎƻǳǊŎŜǎ ƻŦ ǘƘŜ /ƻǳƴǘȅΦέ Lǘǎ ƻōƧŜŎǘƛǾŜ ƛǎ άǘƻ 
set forth the allocation of water to land use through the development of policies and strategies 
which shall guide the County in its planning, management, and development of water resources 
ǘƻ ƳŜŜǘ ǇǊƻƧŜŎǘŜŘ ŘŜƳŀƴŘǎΦέ  Lǘ provides guidance to the CWRM for decision-making on water 
management area designation and water use and water reservation requests.  At the County 
level, the plan serves as the primary guide to the County Council, Maui County Department of 
Water Supply (MDWS), and all other agencies of the County in approving or recommending the 
use or commitment of water resources in the County, and in using public funds to develop 
water resources. (Maui County Code Chapter 14.02.)  
 
The WUDP meets the statutory requirements of HRS 174C-31 and HAR 13-7-170, the State 
Water Code (HRS, 174C), and Maui County Code Chapter 2.88A, and addresses the 
recommended elements in the Statewide Framework for updates of WUDPs. Section 13-170-
31, HAR states that the WUDP shall include but not be limited to: 
 

(1)  The status of water and related land development, including an inventory of existing 
water uses for domestic, municipal and industrial users, agriculture, aquaculture, 
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hydropower development, drainage, re-use, reclamation, recharge and resulting 
problems and constraints;  

(2)  Future land uses and water related needs; and   
(3)  Regional plans for water development, including recommended and alternative plans, 

costs, adequacy of plans and relationship to Water Resources Protection and Water 
Quality Plans.   

 
Additional guidelines for preparing the WUDPs are provided in Administrative Rule §13-170-32: 
 

(1)  Each water use and development plan shall be consistent with the water resource 
protection plan and the water quality plan. 

(2)  Each water use and development plan and the state water projects plan shall be 
consistent with the respective county land use plans and policies, including general plan 
and zoning as determined by each respective county. 

(3)  Each water use and development plan shall consider a twenty year projection period for 
analysis purposes. 

(4)  The water use and development plan for each county shall also be consistent with the 
state land use classification and policies. 

(5)  The cost of maintaining the water use and development plan shall be borne by the 
counties; state water capital improvement funds appropriated to the counties shall be 
deemed to satisfy Article VIII, section 5 of the State Constitution. 

 
The WUDP is intended to be consistent with the other elements of the Hawai'i Water Plan, the 
state land use classifications and polices, and County zoning and land use policies.  It must also 
recognize Department of Hawaiian Homelands development needs.  The WUDP must be 
periodically updated to remain consistent with these plans and policies.  
 
The Maui County WUDP was adopted by County ordinance and by CWRM in 1990 and is being 
incrementally updated for each island.  An update adopted by Maui County Council in 2010 was 
not approved by CWRM, primarily because it was limited in scope to the Maui Department of 
²ŀǘŜǊ {ǳǇǇƭȅΩǎ ό5²{ύ /ŜƴǘǊŀƭ aŀǳƛ 5ƛǎǘǊƛŎǘ ǊŀǘƘŜǊ ǘƘŀƴ ŀƭƭ ǇǳōƭƛŎ ǘǊǳǎǘ ǇǳǊǇƻǎŜǎΦ Lƴ !ǳƎǳǎǘ 
2012, the CWRM accepted a revised Project Description to comprehensively address all water 
resources and needs for public and private water systems and public trust purposes based on 
the Maui Island Plan growth rate projections. This document comprises the Maui Island 
component of the Maui County WUDP.  The Lana'i WUDP was updated in 2011 and the 
Moloka'i WUDP will be updated following adoption of this Maui Island WUDP.   
 
County of Maui General Plan 
 
The State Water Code as well as the Maui County Charter, Chapter 11, Section 8-11.2(3) 
mandate that County WUDPs be consistent with County land use plans and policies.  The Maui 
Island WUDP provides policies and strategies for the protection, planning, management, and 
development of water resources to meet land use and projected demand development set 
forth in the Maui Island Plan.  
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The 2030 Maui County General Plan is comprised of the Countywide Policy Plan (2011), Maui 
Island Plan (MIP, 2012) and the Community Plans adopted in various years.  The Socio-
Economic Forecast for the General Plan was updated in July 2014 and the MIP Implementation 
Plan was adopted in 2015. The MIP provides direction for future growth, the economy, and 
social and environmental decisions through 2030 based on a vision founded on core values, 
goals, objectives, policies and actions.  The MIP establishes a Directed Growth Strategy which 
identifies areas appropriate for future urbanization and revitalization.  The WUDP does not 
propose alterations to existing land use and development patterns or those proposed by the 
MIP or Community Plans. However, the WUDP may identify land use patterns or policy 
directions in the MIP that make it more difficult or inefficient to meet the multiple objectives of 
the WUDP.     
 
The MIP is used by County policy boards, staff and the community as a policy document for 
decision-making on discretionary development proposals and for developing, implementing 
and applying land use policies and regulations.  Formulation of the WUDP has included relevant 
data, technical reports and resources derived from the MIP process and coordination with the 
aŀǳƛ /ƻǳƴǘȅ tƭŀƴƴƛƴƎ 5ŜǇŀǊǘƳŜƴǘΩǎ [ƻƴƎ wŀƴƎŜ Planning Division, which is responsible for the 
preparation, adoption and implementation of the MIP.  In turn, projections, policies and 
strategies in the WUDP can inform the Community Plan updates and future MIP amendments.   
 
The WUDP is intended to allocate water to existing and planned land use.  The WUDP and the 
MIP make up a framework to ensure that land use and infrastructure planning are integrated 
and provide guidance for resource use and infrastructure development.   
 
MIP policies applicable to the WUDP are listed in Appendix 2.  The MIP water utility goal and 
objectives include:   
 

            Goal 6.3  Maui will have an environmentally sustainable, reliable, safe, and 
efficient water system. 

Objective 6.3.1  More comprehensive approach to water resources planning to effectively 
protect, recharge, and manage water resources including watersheds, 
groundwater, streams, and aquifers.  

Objective 6.3.2 Increase the efficiency and capacity of the water systems in striving to 
ƳŜŜǘ ǘƘŜ ƴŜŜŘǎ ŀƴŘ ōŀƭŀƴŎŜ ǘƘŜ ƛǎƭŀƴŘΩǎ ǿŀǘŜǊ ƴŜŜŘǎΦ 

Objective 6.3.3  Improve water quality and the monitoring of public and private water.  
 
Community Development Plans 

Community Plans have been prepared for the Iņƴŀ, Pa'ia-IŀΩƛƪǳ, West Maui, Makawao-
Pukalani-Kula, Kihei-Makena and Wailuku-Kahului areas.  They address a 20-year planning 
period and must be updated every 10 years per Maui County Code Chapter 2.08B.  Each plan 
provides a land use map and addresses land use, density and design, transportation, cultural 
resources, community facilities and infrastructure in two-year increments, visitor 
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accommodations, commercial and residential areas and other matters related to development 
of the planning area. With the exception of West Maui, community plan areas are not 
consistent with hydrologic units which are required to form the basis for water use planning in 
the WUDP as shown in the figure below.    
  
Figure - Aquifers and Community Plan Areas     

 
 
1.3 Other Policy Plans 
 
State Department of Hawaiian Homelands (DHHL) Land Use Plans 
 
The function of the Department of Hawaiian Home Lands (DHHL) is to serve native Hawaiians 
and to administer its land trust throughout the State of Hawai'i. The primary method by which 
DHHL serves these beneficiaries is through 99-year homestead leases, which are land leases 
provided for residential, pastoral or agricultural use for the annual fee of one dollar. DHHL 
landholdings on Maui total more than 31,000 acres in five regions: Central Maui (Waiehu, 
Paukǹkalo, and Pu'unŢnŢ), West Maui (Honokǁwai), Upcountry Maui (KŢǁkea/Waiohuli, 
'Ulupalakua, Kualapa), South Maui (Kahikinui, Kalihi/Kanahena, 'ǔhihi), and East Maui (Ke'anae, 
Wailua, WǕkiu).  
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Figure ς DHHL Regions and Lands 

 
 
The Department of Hawaiian Homelands (DHHL) developed a three-tier planning system to 
guide the development and use of Hawaiian homelands statewide. The Hawaiian Homes 
Commission adopted its Maui Island Plan as the overarching planning document in 2004.  
Subsequently the KŢǁkea/WaiohuliΣ YŀƘƛƪƛƴǳƛΣ [ŜƛŀƭƛΩƛ- Honokǁwai and Waiehu Kou- Paukǹkalo 
Regional Plans were adopted.  A Water Policy Plan adopted in July 2014 (Appendix 3) states 
that the Hawaiian IƻƳŜǎ /ƻƳƳƛǎǎƛƻƴ ŀƴŘ 5II[Ωǎ Ƴƛǎǎƛƻƴ ƛǎ ǘƻ ǎǘǊƛǾŜ ǘƻ ŜƴǎǳǊŜ ǘƘŜ ŀǾŀƛƭŀōƛƭƛǘȅ 
of adequate, quality water by working cooperatively to: 
 

¶ Understand our trust water assets; 

¶ Plan for our water need; 

¶ Aggressively understand, exercise and assert our kuleana as stewards of water; 

¶ Develop and protect water sources; and 

¶ Manage water systems. 
 
Issues affecting DHHL and development projects proposed by DHHL within the next 20 years 
are incorporated into the land use based demand projections and the planning objectives and 
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evaluation criteria.  This will address reservations for water for Hawaiian Home Land allotments 
which is a public trust purpose.  
 
Hawai'i Water Conservation Plan 
 
The purpose of the Hawai'i Water Conservation Plan, 2013, is to identify and implement water 
use and delivery efficiency measures to conserve the fresh water resources of the state. The 
plan is intended to be a guiding document for the CWRM as they develop and implement water 
efficiency measures that can be implemented across the state by various water user groups.  
 
Hawai'i Drought Plan  
 
The purpose of the Hawai'i Drought Plan, 2005 Update, is to develop coordinated emergency 
response mechanisms and outline steps towards mitigating the effects of future drought 
occurrences. It provides a framework for integrating federal, State, County and private sector 
actions to reduce drought impacts. The Maui County Drought Committee participates in 
preparation of the County of Maui Drought Mitigation Strategy, which informs the County 
Multi-Hazard Mitigation Plan. The Maui Drought Committee is responsible for interfacing with 
agencies, stakeholders and the Hawai'i Drought Council, as well as monitoring ground water, 
stream/ditch water, and reservoir conditions and the local impacts of drought.       
 
Climate Change Adaptation Priority Guidelines  
 
In 2012 the Hawai'i State legislature amended the Hawai`i State Planning Act, Chapter 226 HRS, 
by adding Climate Change Adaptation Priority Guidelines (Appendix 6).  The Guidelines are 
intended to provide near-term implementation options to increase resilience and reduce 
vulnerability to risks related to climate change and a statewide strategy over the long-term. 
Under the Hawai`i State Planning Act, priority guidelines shall take precedence when addressing 
areas of concern such as County decision making and allocation of resources, county general 
plans and development plans, as well as capital improvement project appropriations and land 
use decision making.   
 
The Guidelines states that climate change patterns already being seen in Hawai'i along with the 
ŦƻǊŜŎŀǎǘ ŦƻǊ ƛƴŎǊŜŀǎƛƴƎ ǇƻǇǳƭŀǘƛƻƴ ŀƴŘ ǿŀǘŜǊ ŘŜƳŀƴŘ ǳƴŘŜǊǎŎƻǊŜ ǘƘŜ ƴŜŜŘ ŦƻǊ άŀŘŀǇǘƛǾŜ 
ŎŀǇŀŎƛǘȅέ ŘŜŦƛƴŜŘ ōȅ ƭŀǿǎ ŀƴŘ ǇƻƭƛŎƛŜǎ ǘƘŀǘ ǊŜǉǳƛǊŜ ǿŀǘŜǊ ƳŀƴŀƎŜƳŜƴǘ ǘƻ ōŜΥ όмύ ŦƻǊǿŀǊŘ-
lookingτfocused on both crisis avoidance  and mitigation; (2) flexibleτable to adjust to 
changing needs and conditions; (3) integratedτable to address climate-related impacts that cut 
across political and geographical boundaries; and (4) iterativeτutilizing a continuous loop of 
monitoring, feedback and reevaluation. Potential adaptive tools that are not being 
implemented presently or are only partially implemented are provided in Appendix 6.  
 
Iŀǿŀƛ ƛ CǊŜǎƘ ²ŀǘŜǊ LƴƛǘƛŀǘƛǾŜ 
 
¢ƘŜ Iŀǿŀƛ ƛ CǊŜǎƘ ²ŀǘŜǊ LƴƛǘƛŀǘƛǾŜ ǿŀǎ ƭŀǳƴŎƘŜŘ ƛƴ нлмо ōȅ ǘƘŜ ƴƻƴǇǊƻŦƛǘ Iŀǿŀƛ ƛ /ƻƳƳǳƴƛǘȅ 
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Foundation to bring multiple, diverse parties ƛƴŎƭǳŘƛƴƎ Iŀǿŀƛ ƛ CǊŜǎƘ ²ŀǘŜǊ /ƻǳƴŎƛƭ together to 
develop a forward-thinking and consensus-based strategy to increase water security for the 
Hawaiian Islands. The resulting report, άA Blueprint for Action-Water Security for an Uncertain 
Futureέ presents policy and decision makers with a state-wide goal of 100 mgd in additional 
fresh water capacity statewide and a set of solutions for adoption.28 The report focuses on 
three aggressive water strategy areas and individual targets for the public and private to 
achieve by 2030:  
 
¶ Conservation: Improve the efficiency of the total underground aquifer water use rate by 

8% from 330 gpd (statewide average) to 305 gpd per person. Target: 40 mgd in 
increased water availability by 2030. 

¶ RechargeΥ LƴŎǊŜŀǎŜ Iŀǿŀƛ ƛΩǎ ŀōƛƭƛǘȅ ǘƻ ŎŀǇǘǳǊŜ Ǌŀinwater in key aquifer areas by 
improving stormwater capture and nearly doubling the size of our actively protected 
watershed areas. Target: 30 mgd in increased water availability by 2030. 

¶ Reuse: More than double the amount of wastewater currently being reused in the 
Islands to 50 mgd. Target: 30 mgd in increased water availability by 2030. 

 
 

2.0 INTEGRATED PLANNING PROCESS 
 

The CWRM Framework provides guidelines for applying an integrated resource planning 
process.  Maui WUDP update adopts key components of this process, including definition of 
multiple planning objectives as a basis for criteria against which resource scenarios are 
evaluated, and strong community involvement.  Alternative planning scenarios and resource 
strategies are presented that consider cost, benefits, social and environmental impacts. 
Integrated planning assumes that trade-offs among conflicting planning objectives are 
necessary.  Informing decision-makers about legal, regulatory, or practical constraints and 
uncertainties are important in order to make difficult trade-offs.   The components of this 
process is depicted in the figure below. It is noted that DHHL plans were also formulated 
through an interactive process as detailed in those plans. 
 
 
 
 
 
 
 
 
 
 

                                                 
28 Iŀǿŀƛ ƛ /ƻƳƳǳƴƛǘȅ CƻǳƴŘŀǘƛƻƴΦ нлмрΦ Iŀǿŀƛ ƛ CǊŜǎƘ ²ŀǘŜǊ LƴƛǘƛŀǘƛǾŜΣ ! .ƭǳŜǇǊƛƴǘ ŦƻǊ !ŎǘƛƻƴΥ ²ŀǘŜǊ {ŜŎǳǊƛǘȅ ŦƻǊ 
an Uncertain Future, 2016 ς 2018. http://www.Hawaiicommunityfoundation.org/strengthening/fresh-water 
 

http://www.hawaiicommunityfoundation.org/strengthening/fresh-water
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Figure - Integrated Planning Process 

 
 
Community Interests    
 
Water planning, management, development and use affects and is important to virtually all 
people, segments of the population, and ecological systems on Maui.  There are also 
stakeholders, interests, entities and communities who's engagement, cooperation and support 
will be important to the success of the WUDP and there are ways to categorize them.  Some of 
the stakeholders and interests that were engaged during the WUDP process include:  
 

Policy  

¶ CWRM, State Department of Health 

¶ Maui County Council, Council Water 
Resources Committee, Board of Water 
Supply   

 

 Water Purposes / Needs 

ω Kuleana and Public Trust Doctrine uses 
ω Holders of water rights, water use 

permits, reservations 
ω Potable water users 
ω Nonpotable water users 

   

Stakeholders and Target Interests 

ω Kuleana, Mokus, Native Hawaiian 
community and beneficiaries  

ω Business community  
ω Agricultural community 
ω Environmental community 
ω Development community  
ω Water purveyors  
ω Landowners 
ω Public agencies  

 Supporting Interests 

¶ Public agencies 

¶ Scientific and educational community   

¶ Partnerships, program managers, 
organizations 

¶ Funding sources 

¶ Citizen scientists, advocates, volunteers 
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Community Participation Program 

The public process included the following major components: 
 
¶ The MIP was formulated through a lengthy and intensive public process and adopted in 

2012.  The Directed Growth Plan involved development of a set of Guiding Land Use 
Principles derived from the Focus Maui Nui WalkStory and PlanStory public outreach 
events and community workshops, planning literature and technical studies, followed by 
an iterative and integrated planning process in formulating and reviewing the plan 
components.   

¶ The 1990 WUDP update process commenced in 2004 focusing on the MDWS Central 
Maui and Upcountry districts, with community workshops and meetings, technical 
studies and policy board and CWRM input, culminating with adoption of the MDWS 
Central Maui District WUDP by the County Council; however, the CWRM declined to 
adopt this limited scope WUDP.   

¶ A revised WUDP Project Description was submitted to and accepted by CWRM in 2012. 
¶ Initial community meetings were held regionally in 2013/2014.  
¶ Community meetings (12) were held regionally in 2016 in Central/South, West, 

Upcountry, and East Maui.  The sets of meetings included Round 1 - Issue identification, 
Round 2 ς Profiles, Objectives and Strategies, and Round 3 ς Strategies to Address the 
Key Issues (in progress). 

¶ Target interest group meetings were held in 2015/2016:  Group of diverse interests (2), 
Aha Moku O Maui and regional moku (2), agricultural (1), realtors (1), and Kaupo 
community (1).   

¶ Ka Pa'akai consultation process conducted in 2016 (in progress).  
¶ WUDP Survey distributed at meetings and online in 2016.   
¶ Communications plan implemented in 2015/2016.  
¶ All materials placed online.  
¶ Progress reports provided in 2015/2016 to the Board of Water Supply (2), ǘƘŜ /ƻǳƴŎƛƭΩǎ 

Water Resources Committee (2), and CWRM (2).   
 
 

3.0 MANAGEMENT FRAMEWORK 

The WUDP is both a companion to and implementation component of the Maui Island Plan by 
allocating water to land use while protecting resources.   
 

3.1  Issues and Concerns  
 
The WUDP provides an opportunity to comprehensively plan for the management, 
development and use of our water resources consistent with the Statewide Framework, MIP 
and local planning objectives, as well as to tackle local issues, by articulating them, identifying 
solution and strategies, and working to resolve conflicts.   
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The WUDP is intended to allocate water to existing and planned land use. The MIP identifies 
the following challenges related to water systems:  
 

¶ Native Hawaiian water rights must be incorporated into water planning.  

¶ Lack of scientifically based interim flow standards which relate to water rights and 
public trust purposes and planning for surface-water resources. 

¶ Future agricultural water use is uncertain. 

¶ Comprehensive water resources planning and system control, while the County controls 
a relatively small percentage of the water on the island.  

¶ MDWS budget constraints in the face of rising costs and infrastructure repair and 
replacement needs.  

¶ Energy production and efficiency is a substantial component of MDWS costs. 

¶ Private water systems and wells can undermine public systems or have the potential for 
contamination of water resources.    
 

Many of the water system challenges identified in the MIP are specific to the MDWS water 
systems. The DHHL Water Policy addresses the need to ensure the availability of adequate, 
quality water to serve its beneficiaries and land uses. The WUDP addresses all water uses and 
users for which multiple issues were identified through the public process. Initial meetings with 
diverse community interests and stakeholders identified and provided feedback on key water 
issues not addressed in the MIP or through other venues.  
 
During the community outreach process, tensions were identified involving water resource 
availability and management, diverse water uses and users, regionally based resources and 
uses, and water rights and priorities, among others. A synthesis of key issues for each region 
reflects these tensions:  
 

East/Hana:  The impacts of water transport from East Maui streams on the ecosystem and 
public trust and other local uses. Relates to alternative ways to meet the future water needs 
of dependent regions. 

West/Lahaina:  Alternative ways to meet the future water needs of public trust and other 
local uses in the region given increased growth, climatic changes and potential decreased 
water supplies, while managing resources in a sustainable way. 

Central/South:  Alternative ways to meet the future water needs of all water uses and users 
in the region given increased growth especially in south Maui and reduced water transport 
ŦǊƻƳ 9ŀǎǘ aŀǳƛ ǎǘǊŜŀƳǎ ŀƴŘ bŀ ²ŀƛ Ψ9ƘŀΦ  

Upcountry:  Alternative ways to provide reliable supply to the region including the potential 
for increased storage, given increased growth, climatic changes, and highly variable water 
supply in the face of reduced transport.   
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3.2  Values and Principles 
 
While discussions during the WUDP community outreach process focused on water related 
issues and solutions, they also revealed aspects that Mauians value and treasure. The following 
overriding values are synthesized from input during the community outreach process.   

 

Ψ²ŀƛΩ ŀǎ ŀ Ǿƛǘŀƭ ŎǳƭǘǳǊŀƭ ŀƴŘ ǎǳǎǘŀƛƴƛƴƎ ǊŜǎƻǳǊŎŜ 
Native Hawaiians and the Hawaiian culture valǳŜ άǿŀƛέ ŀǎ ŀ ŦǳƴŘŀƳŜƴǘŀƭ ŀƴŘ ƴŜŎŜǎǎŀǊȅ 
sacred element, and they continue to advocate for the rights to continuous flowing streams 
supported by healthy watersheds and nearshore environments.      
 

  aŀǳƛΩǎ ƴŀǘǳǊŀƭ ōŜŀǳǘȅΣ ƴŀǘƛǾŜ ŜŎƻƭƻƎȅ ŀƴŘ ŎǳƭǘǳǊŀƭ ƘŜǊƛǘŀƎŜ  
Mauians are proud to reside in one of the most beautiful and distinctive places in the 
ǿƻǊƭŘΦ ¢ƘŜȅ ǾŀƭǳŜ ǇǊƻǘŜŎǘƛƻƴ ƻŦ aŀǳƛΩǎ native ŜŎƻƭƻƎȅ ŀǎ ŜǎǎŜƴǘƛŀƭ ǘƻ ǇǊŜǎŜǊǾƛƴƎ ǘƘŜ ƛǎƭŀƴŘΩs 
beauty and cultural history, including its agrarian roots which support open spaces, native 
Hawaiian culture, and local self-reliance and independence. 
 

  Sustainable water resources 
Maui is blessed with abundant groundwater, streams and ocean resources to serve its 
diverse needs. ¢ƘŜ ƴŀǘƛǾŜ IŀǿŀƛƛŀƴǎΩ Ƴŀǳƪŀ-to-makai ahupua'a management system 
safeguarded adequate stream flow necessary to sustain human settlements, cultural 
traditions and natural ecosystems from one generation to the next. 

 
  Abundant, high quality water for all needs 

Mauians value the availability of high-quality water to support social and economic needs, 
as well as the aspirations of all people and cultures that reside here.  

 
The following principles capture values and beliefs prominently expressed by the community 
during public meetings as well as derived from the General Plan and other policy documents.29 
The principles were used to guide preparation of the WUDP in process and content, and can be 
consulted as 'things to keep in mind' as we implement the Plan and tackle future challenges.        
 
¶ Respect the Public Trust doctrine and State Water Code as a foundation for water 

planning. The Native Hawaiian ahupua'a system and cultural traditions can provide 
guidance on water stewardship.  

¶ The 'water kuleana' of all Mauians creates responsibilities as well as rights.  Be 
transparent and inclusive of all Mauians in all aspects of water planning and 
management.   

                                                 
29 aŀƴȅ ƻŦ ǘƘŜ ǇǊƛƴŎƛǇƭŜǎ ŀǊŜ ǎǘŀǘŜŘ ƛƴ ǘƘŜ Iŀǿŀƛϥƛ CǊŜǎƘ ²ŀǘŜǊ LƴƛǘƛŀǘƛǾŜΩǎΣ άA Blueprint for Action, Water Security 
for an Uncertain Future, 2016-2018 which captures well the sentiments of the Maui community.   
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¶ Recognize the complexity and interconnectedness of the hydrologic cycle, groundwater 
and surface water systems. Use the 'precautionary principle' in water planning, 
recognizing this era of climate unpredictability.  

¶ Water resource management demands comprehensive and integrated policies and 
solutions. Consider both island-wide and regional effects and solutions to issues 
important to Mauians. Water resource planning and solutions should support ecological, 
social and financial sustainability. 

¶ Create an actionable plan that provides water supplies for our diverse water uses. The 
options for solving water resource and supply issues will decrease and costs will 
increase with each year of delay.  

These can be summarized as follows. The WUDP and planning objectives encompass these 
tenets.        

¶ Ecologically holistic and sustainable 
¶ Based on ahupua'a management principles 
¶ Legal, science and community-based 
¶ Action-oriented 

 
 
3.3 Planning Objectives 
 
The Statewide Framework states that planning objectives form the basis of the evaluation of 
alternative resource strategies in the WUDP.  The WUDP update process which commenced in 
2004 and was originally focused on the MDWS Water System Districts generated a set of 
planning objectives based on input from the Water Advisory Committees through an iterative 
process.  Suggestions for planning objectives were solicited, an extensive list of objectives, 
comments, policies and suggested resources was recorded, and these were sorted and grouped 
into a concise list of planning objectives.  
 
Subsequently, in 2012 the scope of the WUDP update was broadened to include all water uses 
and users on Maui Island including cultural and environmental needs, and the planning 
objectives were again reviewed during community meetings held in 2012/13 and again during 
community, target interest, and policy board meetings in 2015/16. In order to measure the 
performance of resource options against the planning objectives, resource options and 
strategies are assessed and rated in terms of whether the strategy is likely to contribute 
positively or negatively to one or several planning objectives.  A set of qualitative evaluation 
criteria or benchmarks are shown in the matrix below titled Planning Objectives Evaluation 
/ǊƛǘŜǊƛŀΦ  ! ƳŀǘǊƛȄ ǿƛǘƘ ǇƻǎƛǘƛǾŜ ŀƴŘ ƴŜƎŀǘƛǾŜ ǊŀǘƛƴƎǎΣ ƛƴŘƛŎŀǘŜŘ ōȅ άǇƭǳǎέ ƻǊ άƳƛƴǳǎέ ǎƛƎƴǎ ƛǎ 
provided in addition to a relative cost comparison and constraints that impact the viability of a 
specific resource or strategy, including legal constraints, practical constraints, and hydrologic 
constraints.  (The assessment of optional resources and strategies using these evaluation 
criteria is currently ongoing.)  
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Planning Objectives and Description   

Planning Objective Description 

Sustainability  Maintain Sustainable Resources 

Resources  Protect Water Resources 

Streams  Protect and Restore Streams 

Environment  Minimize Adverse Environmental Impacts 

Equity  Manage Water Equitably 

DHHL Provide for Department of Hawaiian Homelands Needs 

Agriculture  Provide for Agricultural Needs 

Culture  Protect Cultural Resources 

Availability  Provide Adequate Volume of Water Supply 

Quality  Maximize Water Quality 

Reliability  Maximize Reliability of Water Service 

Efficiency  Maximize Efficiency of Water Use 

Cost Minimize Cost of Water Supply 

Viability  Establish Viable Plans 

Conformity  Maintain Consistency with General and Community Plans 
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Planning Objectives Evaluation Criteria 

Criteria (Qualitative)  
Quantified Targets to be Developed as 
Applicable 

Planning Objectives 
Sustainability 

Resources 
Streams 

Environment Agriculture 

Equity 
DHHL 

Culture Availability Quality Reliability 
Efficiency 

Cost 

Plan 
Viability 

Conformity 

1. Groundwater sustainable yield levels 
are maintained over time  

X   X    X 

2. Stream flows restored to level to 
support stream ecosystems  X  X X    X 

3. Watersheds protected from invasive 
animals and plants   X    X     

4. Interim flow standards adopted for 
watersheds X  X      

5. Scientific studies for aquifer systems 
complete (support science-based SY)  

X        

6. Water resources and water system 
use is based on aquifer recharge and 
stream flows under drought conditions 

X  X  X X   

7. Chloride levels in wells remain stable 
(salt water intrusion) 

X X  X X X X  

8. Use of reclaimed water increased   X   X  X   
9. Graywater and catchment systems 
installed  X   X     

10. Infrastructure projects increase 
reclaimed water use and stormwater 
capture  

X   X     

11. Watershed collaboration increased   X   X    X 
12. Native Hawaiian community 
consultation process instituted    X     X 

13. Per capita water use decreased  X   X  X X  
14. MDWS prioritize DHHL needs over 
lower priority needs   X      
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Criteria (Qualitative)  
Quantified Targets to be Developed as 
Applicable 

Planning Objectives 
Sustainability 

Resources 
Streams 

Environment Agriculture 

Equity 
DHHL 

Culture Availability Quality Reliability 
Efficiency 

Cost 

Plan 
Viability 

Conformity 

15. Potable and irrigation systems 
water loss decreased 

X   X   X  

16. Potable water use for nonpotable 
needs decreased 

X        

17. Community water education 
increased X      X  

18. Incentives for water conservation 
increased 

X   X   X  

19. Drinking water standards met at all 
times 

   X X X   

20. Aquifer health maintained  X    X    
21. Public system water shortages to 
serve existing customers avoided      X  X    

22. Public water supply drought 
shortages avoided 

   X  X    

23. Contingencies in place to support  
water supply systems functions during 
emergency conditions 

   X  X   

24.  Renewable energy use increased       X X  
25. Water is available to timely serve 
development in MIP 

  X X    X 

26. Implementation plan for WUDP is 
incorporated into County budget and 
CIP planning 

     X  X 

27. Strategies to meet all needs 
incorporated into WUDP   X     X 
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 Summary of Planning Objectives  

Sustainability Ҧ Availability Ҧ Equity Ҧ Actionable 

¶ Water 
Resources 

¶ Streams 

¶ Environment 

¶ Cultural 
Resources 

¶ Supply 

¶ Quality 

¶ Reliability  

¶ Efficiency  

¶ Cost   

¶ Equity 

¶ DHHL  

¶ Agriculture  

¶ Cultural 
Resources 

¶ Other Uses 

¶ Consistency 

¶ Viability 

¶ Cost  

 
To ensure consistency with the MIP and community plans, the planning objectives derived 
through the WUDP public process were compared to the goals, objectives and policies in the 
General Plan, Maui Island Plan and Community Plans as shown in Appendix 2.   
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4.0 PLANNING SCENARIOS 

The WUDP evaluates future water resources and demands for population growth and land use 
full build-out based scenarios as well as drought and climate change scenarios.  
 

4.1 Population Growth Based Water Demand Scenario 
 
The future growth scenario for the Maui Island WUDP is the Population Based Water Demand 
Scenario, based on the population growth rates for each community plan area in the Maui 
Island Plan from 2015 to 2035.  The base year is 2014.  Growth rates were updated in the 
updated {ƻŎƛƻπ9ŎƻƴƻƳƛŎ CƻǊŜŎŀǎǘΣ Wǳƭȅ нлмпΣ ǇǊŜǇŀǊŜŘ ōȅ ǘƘŜ aŀǳƛ /ƻǳƴǘȅ tƭŀƴƴƛƴƎ 
Department, Long Range Planning Division based on Maui County totals provided by 
Department of Business, Economic Development and Tourism.  This takes into account all water 
sectors excluding large agricultural demands which are not correlated with population growth. 
High and Low Cases are generated based on the 2014 Socio-Economic Forecast.   Projected 
agricultural water demand over the 20-year period is then added as a separate component for a 
comprehensive assessment of water demands.    
 

4.2 Land Use Full Build-Out Based Water Demand Scenario   

An alternative Land Use Based Scenario projects water demand based on full development of 
the County General Plan, County Zoning and DHHL land use plans over an undetermined period.   
 

4.3 Planning for Uncertainty 
 
Water resource protection, development and use planning entails making assumptions about 
existing conditions and future scenarios.  Identifying uncertainties and assumptions provides an 
opportunity to plan for a practical range of contingencies. This section highlights the major 
uncertainties and contingencies of this WUDP, all of which are related to some degree.       
 
Drought and Climate Change  
 
Data and research suggest that Hawai'i should be prepared for a future with a warmer climate, 
diminishing rainfall, declining stream base flows, decreasing groundwater recharge and storage, 
and increased coastal groundwater salinity, among other impacts associated with drought. 
Reductions in native species will also continue to affect watersheds. Statistical modeling is 
being improved but uncertainty remains in drought forecasting.30 The limitations of 
downscaling climate models for local impacts, uncertainty about natural climate and weather 
patterns, and uncertainty about relationships among factors, make regional and long-term 
predictions very complex.31 Conflicting or widely variable assessments of projected changes, 

                                                 
30 WRPP, 2014 Draft, Section 8, Drought Planning 
31 Climate Change Impacts in Hawai'i - A summary of climate change and its impacts to IŀǿŀƛϥƛΩǎ ŜŎƻǎȅǎǘŜƳǎ 
and communities, 2014 
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along with long timescales affects the ability and urgency to incorporate specific actions into 
this WUDP. However, guidance in the Climate Change Adaptation Priority Guidelines and other 
efforts can be incorporated to increase resilience and reduce vulnerability to risks related to 
climate change.   
 
Agricultural Water Demands  
 
Predicting agricultural water demand is challenging due to uncertainty about the agricultural 
products market and regional crop water demand, the transition of lands used for sugarcane 
production to other crops, potential future agricultural use of kuleana lands, and associated 
legal issues relating to water rights and priorities of use. Regional crop types and locations, 
operational variables, and local climatic conditions also contribute to uncertainty.32 Scenarios 
presented rely on stated assumptions and the best data available.  
 
 

5.0 PHYSICAL SETTING  

Maui, the second largest island of the Hawaiian archipelago, encompasses about 727.2 square 
miles. The island of Maui was formed by two shield volcanoes. The older West Maui Volcano is 
known as West Maui Mountain and may be extinct, while the younger East Maui Volcano 
ƪƴƻǿƴ ŀǎ IŀƭŜŀƪŀƭņ ƛǎ ŎƻƴǎƛŘŜǊŜŘ ŘƻǊƳŀƴǘΦ  The island has six aquifer sector areas and 112 
surface water hydrologic units. The 2010 U.S. Census reported Maui County population to be 
154,834 while Maui LǎƭŀƴŘΩǎ population was 144,444 people (93%).  The population of Maui 
County is estimated by the U.S. Census Bureau to be 163,019 in 2014, with Maui Island 
comprising about 157,087 persons in 2015.  Population is projected to increase island-wide by 
31.7 percent from 157,087 in 2015 to 206,884 in 2035, compared to a 33.5 percent increase 
from 2000 to 2015.       
 

5.1 Climate 

The topography of Maui and the location of the north Pacific anticyclone relative to the island 
affect its climate which is characterized by mild and uniform temperatures, seasonal variation 
in rainfall, and great geographic variation in rainfall. During the warmer dry season (May to 
September) persistent northeasterly trade winds blow 80 to 95 percent of the time. During the 
cooler rainy season (October to April), migratory weather systems often travel past the 
Hawaiian Islands, resulting in less persistent trade winds that blow 50 to 80 percent of the time. 
Low-pressure systems and associated southerly winds can bring heavy rains to the island, and 
the dry coastal areas receive most of their rainfall from these systems.  
 
The variation in mean annual rainfall with altitude is extreme on Maui, with differences of more 
than 130 inches within one mile of Pu'u Kukui in the West Maui Mountains, where average 
annual rainfall exceeds 355 inches per year.  In contrast, mean annual rainfall at the coast in the 

                                                 
32 YƻΩƻƭŀǳ tƻƪƻ ²ŀǘŜǊǎƘŜŘ aŀƴŀƎŜƳŜƴǘ tƭŀƴ, Honolulu Board of Water Supply, 2012 
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dry leeward areas is less than 15 inches. At higher altitudes, precipitation is a combination of 
rainfall and fog drip where the montane forest canopy intercepts cloud water. The fog zone on 
ǘƘŜ ƭŜŜǿŀǊŘ ǎƭƻǇŜǎ ƻŦ IŀƭŜŀƪŀƭņ ŜȄǘŜƴŘs from about 3,900 to 5,900 feet, with an estimated 
thicker fog zone at altitudes of 2,000 to 6,560 feet along windward slopes.33   
 
Regular trade winds are key in generating rainfall which helps maintain aŀǳƛΩǎ water supply. 
However, a recent study showed that Hawai'iΩǎ ǘǊŀŘŜ ǿƛƴŘǎ ƘŀǾŜ ŘŜŎǊŜŀǎŜŘ ƛƴ ŦǊŜǉǳŜƴŎȅ ōȅ 
approximately thirty percent over the past 37 years, from 291 days per year in 1973 to 210 days 
per year in 2009.34 The decrease in the trade winds could have serious implications for the 
Hawaiian Islands, including adversely impacting local agriculture, native ecosystems and 
ŜƴŘŀƴƎŜǊŜŘ ǎǇŜŎƛŜǎΣ ŀƴŘ ǘƘŜ ǎǘŀǘŜΩǎ ƭƛƳƛǘŜŘ ŦǊŜǎƘǿŀǘŜǊ ǎǳǇǇƭȅΦ  Maui has experienced drought 
conditions in recent years. For example, based on the 1978ς2007 monthly rainfall datasets, 
annual rainfall for the island was below average eight of the last 10 years (1998ς2007).   
 

5.2 Geology 

Geology affects interactions between groundwater and surface water which may occur under 
the following conditions: 
 

¶ High level water seeps into stream channels to provide base flow to streams  

¶ Basal water in coastal areas flows into stream channels to provide base flow  

¶ Stream water between marginal dike zones and coastal areas infiltrates into 
groundwater, as evidenced by losing stream reaches in these areas  

¶ Basal water discharges through basal and/or caprock springs to provide water to 
wetlands and ponds  

 
Basal occurrences of groundwater typically refer to a water table near sea level in high-
permeability rocks. Groundwater in vertically extensive freshwater-lens systems can also be 
considered basal groundwater depending on the definition used. 

 
²Ŝǎǘ aŀǳƛ aƻǳƴǘŀƛƴ ŀƴŘ 9ŀǎǘ aŀǳƛ ±ƻƭŎŀƴƻ όIŀƭŜŀƪŀƭņύ ǿŜǊŜ ōǳƛƭǘ ǇǊƛƳŀǊƛƭȅ by volcanic 
eruptions and layers of lava flows. The layers of lava flows were intruded in places by dikes, 
which consist of dense, low-permeability rock that formed when magma supplying lava flows 
solidified in narrow, near-vertical fissures below the ground surface. In the inland region of 
West Maui Mountain, near-vertical dikes radiating in all directions from the summit impound 
groundwater in compartments of volcanic rock in the caldera and permeable lava flows on the 
flanks. The water table of the dike-impounded groundwater systems in the West Maui 
Mountain interior may be more than 3,500 feet above sea level. Seaward of the dike-

                                                 
33 Gingerich, S.B., and Engott, J.A., 2012, Groundwater availability in the Lahaina District, west Maui, Hawaii: U.S. 
Geological Survey Scientific Investigations Report 2012ς5010, 90 p. 
34 Garza, J.A., P.-S. Chu, C.W. Norton, and T.A. Schroeder (2012) Changes of the prevailing trade winds over the 
ƛǎƭŀƴŘǎ ƻŦ Iŀǿŀƛ ƛ ŀƴŘ ǘƘŜ bƻǊǘƘ tŀŎƛŦƛŎΦ Journal of Geophysical Research, 117, D11109, doi:10.1029/2011JD016888 
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impounded systems, freshwater-lens groundwater systems exist in the dike-free high-
permeability volcanic rocks and sedimentary deposits.   
 
A freshwater-lens system consists of a lens-shaped freshwater body, an intermediate brackish-
water transition zone, and underlying saltwater. Water levels of groundwater bodies in the 
dike-free volcanic rocks of West Maui Mountain are typically less than a few tens of feet above 
sea level. Fresh groundwater within the freshwater-lens system generally flows in a seaward 
direction from inland areas of West Maui Mountain toward the coast. Wedges of low-
permeability sedimentary material referred to as caprock impede the seaward flow of fresh 
groundwater in freshwater-lens systems along parts of the northeast and southwest flanks of 
²Ŝǎǘ aŀǳƛ aƻǳƴǘŀƛƴΦ ²ŜŘƎŜǎ ƻŦ ŎŀǇǊƻŎƪ ōŜǘǿŜŜƴ ²Ŝǎǘ aŀǳƛ aƻǳƴǘŀƛƴ ŀƴŘ IŀƭŜŀƪŀƭņ ŀƭǎƻ 
impede the flow of fresh groundwater between West Maui Mountain and the isthmus.  
 
hƴ ƴƻǊǘƘŜŀǎǘ IŀƭŜŀƪŀƭņΣ ƛƴ ǘƘŜ ŀǊŜŀ ōŜǘǿŜŜƴ aŀƪŀǿŀƻ ŀƴŘ Ke'anae Valley, fresh saturated 
groundwater occurs as perched, high-level water held up by relatively low-permeability 
geologic layers above an unsaturated zone, and a freshwater-lens system underlain by 
seawater. The perched groundwater is several tens of feet below the ground surface within 
layers of thick lava flows, ash, weathered clinker beds, and soils. Collectively, this assemblage of 
layers has low permeability that impedes the downward movement of the perched, high-level 
groundwater. An unsaturated zone and a freshwater-lens system are beneath the high-level 
groundwater. The freshwater-lens system is located within high-permeability basalt lava flows 
and has a water table that is several feet above sea level. In the area between Ke'anae Valley 
ŀƴŘ bņƘƛƪǳΣ ǘƘŜ ƎǊƻǳƴŘǿŀǘŜǊ ǎȅǎǘŜƳ ŀǇǇŜŀǊǎ ǘƻ ōŜ ǎŀǘǳǊŀǘŜŘ ŀōƻǾŜ ǎŜŀ ƭŜǾŜƭ ǘƻ ŀƭǘƛǘǳŘŜǎ 
greater than 2,000 feet. For southeast and southǿŜǎǘ IŀƭŜŀƪŀƭņΣ ƛƴŦormation related to 
groundwater systems remains sparse although perched and freshwater-lens systems are 
expected to be present.35  
 

5.3 Water Resources  

The State Water Resource Protection Plan encourages effective ground and surface water 
management through the application of a hydrologic unit systems approach that focuses on the 
interaction and relationships between ground and surface water systems and water resource 
management. The hydrologic cycle describes the constant movement of water between the 
ƻŎŜŀƴΣ ŀǘƳƻǎǇƘŜǊŜΣ ŀƴŘ 9ŀǊǘƘΩǎ ǎǳǊŦŀŎŜΣ ŦƻŎǳǎŜŘ ƻƴ ǇǊŜŎƛǇƛǘŀǘƛƻƴΣ ƛƴŦƛƭǘǊŀǘƛƻƴ ŀƴŘ ǊŜŎƘŀǊƎŜΣ 
runoff, and evapotranspiration. Agricultural and urban activities alter infiltration and runoff 
patterns, affecting the components of the hydrologic cycle.  
 
Hydrology 
 
Hydrology is the scientific study of the occurrence, distribution, movement and properties of 
the waters of the earth and their relationship with the environment within each phase of the 
hydrologic cycle. The water cycle, or hydrologic cycle, is a continuous process by which water 

                                                 
35 State Water Resources Protection Plan, 2008  
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moves from the earth's surface (including the oceans) to the atmosphere and back to the land 
and oceans.36 Climate, hydrology, geology and human activities affect the water cycle and the 
interconnected surface and ground water systems. The figure below provides a generalized 
diagram of the hydrology of pacific islands.   
 
Figure ς Hydrology of Ocean Islands 

 
Hydrology of Ocean Islands, USGS Pacific Islands Water Science Center  

 
¢ƘŜ {ǘŀǘŜ ²ŀǘŜǊ /ƻŘŜ ŘŜŦƛƴŜǎ ƎǊƻǳƴŘ ǿŀǘŜǊ ŀǎ άŀƴȅ ǿŀǘŜǊ ŦƻǳƴŘ ōŜƴŜŀǘƘ ǘƘŜ ǎǳǊŦŀŎŜ ƻŦ ǘƘŜ 
earth, whether in perched supply, dike-confined, flowing, or percolating in underground 
channels or streams, under artesian pressure or not, or otherwƛǎŜΦέ ¢ƘŜǊŜ ŀǊŜ ŦƻǳǊ ŘƛŦŦŜǊŜƴǘ 
types of ground water on Maui: 1) basal water floating on salt water; 2) dike confined water; 3) 
water perched on relatively impervious soil or rock formation; and 4) shallow ground water. 
The greatest ground water reservoir is the basal water table near sea level, which is a fresh 
ǿŀǘŜǊ ƭŜƴǎ ǘƘŀǘ άŦƭƻŀǘǎέ ƻƴ ǎŜŀ ǿŀǘŜǊΦ ¢Ƙƛǎ ǇƘŜƴƻƳŜƴƻƴ ƛǎ ƪƴƻǿƴ ŀǎ ǘƘŜ DƘȅōŜƴ-Herzberg 
principle.  Due to the difference in specific gravity of sea water and fresh water, theoretically 
for every foot of fresh water above sea level 40 feet of fresh water extend below sea level to 
maintain the equilibrium. However, in actuality, there is a zone of mixture or transition from 
sea water to fresh water.37     
 
 
 

                                                 
36 The USGS Water Science School, http://water.usgs.gov/edu/hydrology.html, retrieved August 1, 2016 
37 State Water Resources Protection Plan, 2008 

http://water.usgs.gov/edu/hydrology.html
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Groundwater Recharge 
 
Groundwater recharge is the replenishment of fresh ground water and depends on many 
natural and human-related factors, such as precipitation, fog drip, irrigation, direct surface 
runoff, soil moisture storage, and evapotranspiration.  An understanding of groundwater 
recharge informs water resource management. Under natural conditions, the aquifer is in a 
hydrologic balance such that the inflow of natural rainfall recharge equals the outflow or the 
coastal leakage, and the volume of aquifer storage remains constant.  Hydraulic head, the 
water level as it relates to water pressure, affects the speed of water movement and the 
storage of an aquifer. The hydraulic head of a basal aquifer is highest at its inland boundary and 
gradually reduces toward the coastline. This spatial variation of the hydraulic head induces 
groundwater flow from mountain areas toward the ocean. However, forced draft or pumping 
has disrupted the natural balance of Hawai'i aquifers.38 Groundwater storage depletion as a 
result of groundwater withdrawal, evidenced by lowered water tables and a rise in the bottom 
of the freshwater lens (transition zone), as well as diminished streamflow, is a potential 
limitation to groundwater availability.39   
 
The 2014 USGS study, Spatially Distributed Groundwater Recharge Estimated Using A Water 
Budget Model For The Island of Maui, Hawai'i, 1978ς2007, concluded that the spatial 
distribution of rainfall is the primary factor determining spatially distributed recharge estimates 
for most areas on Maui.  Estimated mean annual recharge on Maui is about 1,340 mgd for 
average climate conditions (1978ς2007 rainfall and 2010 land cover).40 Mean annual recharge 
of each of aŀǳƛΩǎ нр ŀǉǳƛŦŜǊ ǎȅǎǘŜƳ ŀǊŜŀǎ ǊŀƴƎŜ ŦǊƻƳ ŀōƻǳǘ мо ǘƻ ннн ƳƎŘ ŦƻǊ average climate 
conditions.41  About 60 percent of recharge islandwide occurs in the Ko'olau ŀƴŘ Iņƴŀ ŀǉǳƛŦŜǊ 
sectors. Precipitation (rainfall and fog interception) comprises most of inflow (precipitation, 
irrigation, septic leachate, and direct recharge); on average about 45 percent of precipitation is 
recharged.42 Irrigation in the Central aquifer sector is substantial and constitutes about 43 
percent of its total inflow.43  
 
The figure below shows the water budget components for each aquifer sector based on the 
2014 USGS Study. As the study indicates, more accurate estimation of the rate of natural 
recharge requires an improved understanding of precipitation, including fog drip and rainwater, 
surface runoff, and evapotranspiration.    
 
 

                                                 
38 State Water Resources Protection Plan, 2008. 
39 Volcanic Aquifers of Hawai'iτHydrogeology, Water Budgets, and Conceptual Models 
40 Based on water budget area which more closely aligns with the 2008 WRPP average annual recharge is 1329 
mgd.    
41 Spatially Distributed Groundwater Recharge Estimated Using a Water-Budget Model for the Island of Maui, 
Hawai'i, 1978ς2007, Table 8, Water Budget Area A and B.   
42 Spatially Distributed Groundwater Recharge Estimated Using a Water-Budget Model for the Island of Maui, 
Hawai'i, 1978ς2007  
43 Ibid, Table 8, Water Budget Area A 
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MDWS Water Resources and Planning Division based on Spatially Distributed Groundwater Recharge Estimated 
Using A Water-Budget Model For The Island of Maui, Hawai'i, 1978ς2007, Table 8, Water budget area A, Average 
climate conditions, 1978ς2007 rainfall and 2010 land cover. Other inflow includes irrigation, septic leachate, and 
direct recharge which may be from external sources, including groundwater and imported streamflow. 
(Groundwater Recharge xlsx) 
 
 

 
The figure below showing rainfall isohyets over aquifer systems and their sustainable yields 
demonstrates a correlation between rainfall and sustainable yields. This is reflected in the 
distribution of mean annual groundwater recharge for average climate conditions in the 
subsequent figure.  
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Figure ς Rainfall Isohyets and Aquifer System Sustainable Yields 

 
2011 Rainfall Atlas of Hawai'i 
 
Figure - Distribution of Mean Annual Groundwater Recharge for Average Climate Conditions  

 
USGS, Spatially Distributed Groundwater Recharge Estimated Using a Water-Budget Model for the Island of Maui, 
Hawai'i, 1978ς2007 
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